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A CXUY/VAX INTEMCTIVE GRAPHICS SYSTEM

Dormld WiUerton*
Loe Afama National Laboratory

La Alamcra, New Mexico

A .Cw yr+i. ~~tem h.y brought into production at La
Alarrm atlonal sbcratory that i.nterfua user cod= running on
th~ Crsy-1 computers with MI EVUIS md Sutherland Multi Picture
System high-s~eed, high-rao!ution grsphia workstation, The
system is ducnbcd from three pointx of Tie~. hardware, softwue
and software functions. Special emphmis k phced on the use oI
detached processes, global sections, and event tltg comrnunic~tiori,

DJTRODUCTION

h inter~ctive grsphice system, called the Crsy/VAX
inter~ctive p hia system, h~ been brought into
production d Le Ahma Nttiond Lsborato~ thd
provides Cray users with s high-speed, high-resolution
interactive ~phica workstation. This workstation u
sccessed through s :eriu of hudw~re components that
includes s network tile :]msport compute!, a high-speed
dtta ehmnel, ● VAX 11/7&0, ●d s gm hms processor.

Al/’hfultiple Isyem of softwue permit V trsrspsrency to
the user, yet provide a secure, multi-tesking environment.
Extensive use is mmdeo! dettched processee, subprocemta,
globsl sections, ud event 6s&I. Currently, the
workst~tion used d La AJunoaism EVAM an

~aphica

Sutberlsnd Multi Picture System (hfPS) (see Figure 1),
but my graphics rvice mny be supported.

The graphia system ckn be ddt with by Iookint d the
aystertin thrue different perspectives: tbe hudwsre, tbe

eoftwsre, ud the software functions. fit~blisbin tbe
tcoucept of each of thee provides insight into the ~ic

simphcity of the system, though it is complex in detd.

HARDWARE

TO atsblish tbe concept of tbe h~rdwcme, use Figure 2 to
follow the d~ta, without reqwd to format, from the Cr&y
resident code to tbe MM dup]sy, The d~ts from the
Crsy is moved b~ the file trsnsport mscbine tbe SEL)

bfrom the Cray d~ks to tbe SEL duks. The S L then
moves tbe d~ts, tbrou h the ~eridi:er-modem

$combinations, to tbe A.2&wbcre it goes by LM13US
connection to the VAX memory. From there it u m ed
to the MF%procewor for processing and displa

[“Information flow from tbe VAX to tbe Cray WI] follow
the s~me route but in tbe opposite direction, The
meesured mtcn from the Cr~y program to the VAX
memory b elktively on~half megsbit per second.

Figur? 1. The Nvnns and Sutherland hfultl Picture
Sy#lrm graphics wcwkstmtion,

--- .-—--
*’Jh~e work per/o rn]td wndtr the au,p;ct~ olfht US
Dcparfmtnl oj};ncrjy conlrscl W.7405.A’NG.S6.



Figure 2. Hudwue dit~un

SOFTWARE

To el~blish the concept of the mftwue, sgti follow the
dntu from gcncrstion 10 displt; this lime using Figmm 3.
All gr~pbics at b AlunoY u~e the tirnroon Graphics
System (CGS) control softw~re. This u s b AISLTIB
cretled, devic~independent, CO FG3bued graphicm
~strm that either can Bend dtts directly ~ m dbplty
dc$ice (u~ing a Ioflwue module called s device driver) or
c~n crc~te an lntermcdiste, devic~indcpendcnt dstn file
(called ● metafile) tb~t u then pmtprIxaed by t number
o! pmtprocmmm. The pmtprocmwm use output mcdiurn
M v~ried M 3$mrn co\or 61rn or 42-in, fi~tbed phobsbtic

ploto

Wilh tbu cyslrrn in plmce, there Me three wsys to cremtc
~uit~blc d~ts for (be MI’S FImt, the CGS mctdile Ibelf
C*D bc us~d with ~ CCS-WhfFS converter (raidcm on the
v

7
tb~t US= the MI% libr

Y“
Seccmd, s I.ibr

tbe rny can be UYed th~t emu ~tes tba ~S ~~i~
primltiva sofluuc tnd will produce u MI’S ormt~ted
dats 6]e; thh fllc u cdltxl M untransformed dbplt~ list

(UDL) ●nd u dbcus~ed Ihter Third, a dcvica driver thst
cor3forrm h3 the CfCS control wftwua sp~iqcitiom cm
be used with rnn MI’S emulmtion libruy b produce B,
UDL,

Rqsrdless of lhe d-t~ format, ~ file with the dstt is sent
to the VAX AVAX procem, rderrd to u the file

rt module, receira the file ●nd phcca it inta s
~%’b sectlm.The file truuprmt rcdule u S.IWIYS~ctive

s “r-ei7e ~tate” - the at~b!ished protocol demanding
that the Cray inilitte ury eommunimtion.

In htndIin the file, a heu!cr u removed by the trsm Lrt
rrdule. ‘#tIu be-der will contti s rotnrnmd word ~,~,t
indi?~t= tbe pw-ticulsr subnrocm ‘m be usd to procms
the d~t~. Thu m~sn, that the Cr~y not orIly inilimtm the
cornmunicttion but m’so ●ctually contrmls the VAX
prcm33 oe!xtion. ho, *t thi3 point, the file trkn9port
rncdule pcrrm-rm occur-ity vcriflcstion or the hcsder
cIIc~~g, Wntirming security level, user number, network
ptths, snd other iniormstion required by the
clusibcation of the dit~

Wbcn the file tran~p-ort module u ready to begin tbe
indics~ procas it mmtcha tbe header sub COCIS n~mc

\ti ~ ‘VAX file docr-iptor or the executable ou proc=
imcge. This im,sge II :hcn created u I d~twhcd process
The proc~, srptr~tel -nd Myncbmnously with tbc 61c
trlnsport mcdule

~’! {
u orrru its irticulu runction using

the dstm in the 10 al ~ection, i the Clmtau B CGS
metafile, a tr~ns ation is rrrormed to mnk~ 43e dat~ into

ia ‘UDL. A UDL 1AB grap Ict Ele coctaininq Lhc graphics
datt p:meded by MPS oper-tion codm th~t de6ne ibe
n~turc or tbe data. The UDL u ucnt by a tingle
commmnd to the rocemor rncmory in thehfPS procamr

!“conwle. The UD u then operttd on by diflcrcnt uni~
in tbc ~rocmor and put inlo A display EufYer, which u
u9A to ~crrmh the ,lIAplty.

If the d~t~ u dretdy s UDL, then tbe procm doe no
tr~slttion md pcrfG:tcs only s “s:rd the UDL”
eo,nrr,md, An dtrrnste to tending the UDL directly 10
the h4PS procmxor in either of the above cucs A to s[orc
lhc UDL LOlhc l’fl memory as LD ordinuy fiie, The
tile u ~vm ● tpccid nkme md aqucnce numhcr ●nd can
be retrieved Istcr

The communirotia~ thst pcrmiti tbma dctuhrd
procmsm to work with the tr~ns~rt module u
sccmmpli~bed t.y tvent flmp.‘l%t~letrws,prt modulr
Icmks stA varitt~ ofcvcnt O~p th~t s.lJow )t to be c]thcr
procmsing or not pro093in K or allow il to >c~li~lc
communication, u when lnttrs-c~i~e dcvlcm ut UIC4 with
the hTS dhpl~y, 13iJ ●db?r~nct to mtsblisbrd event

titp is thr s~mc through tbe dMercnt prmcmm m tb~t
tile flip rct~Iu the ~~m~ mr~ning in my or the modulm

SOF-rWAILE FLJNuCXIONS

TO mtxhlhh th? concrpt or thrmhwarc from ●

fuuctiond polnf of vi~w, Itwk At }i~rc 3, On !he Gay,
tb~u~~r hss to dn on? or thr~ tbin~. First, ht dom

J
no[hilig to bb cd? utbcr th~n ordlnq r~lrction of
mrt~fllc output) An the~ ,wtpnwc-ssw thp CGS mct~filfi
u9in K *. Crly uldil that crnd~ tho file o?cr to the hfl’S
frmm~ by frtma lie cmntrols th~ dbplm~ of (btrrm= m
wAI u th~ alortgc O( tb~ ir~lnm hI m~lnoty b~ uning
(unc(ion s~ilch- ~IImchrd LO the htl’S prcwrnor
Srcvnck, he d(- n~,(hinK to his oource ~r but rrl[l~ds his
CO III ~i)~ m.dr wilb a C(; S cmul Ltlon Iibru-y that

/prw UCM ~nd tbipi ~ [~)1, fr~m~ by fr~mc Third, hr
ln~y chsncr hi.- ctKf~ to mtkc calls to u C(; S-hfl’S d~vice

drivrr ~rl~t~i~~ ll~in<~r .h~ngm only), whirh tbrn Lrurrs(m
●nd ch]pc i (11)1, II-III? by fr~[nr



The functions on the VAX m~tch wbstmr5 aee& to be
done: direc: dkpby, truulstkn ~d dispky, trunl.stion
~d rove, or dkt uvu

U s knuge u sent imteuY of grhpbim information, ●

numlxr of prtiar funcliou cu be controlled b~ the
(2rs . For amplo ta repk fma of graphia ss~ed in

Vd memory, the krby 8en L t mage thst b s badm
only. Tbe comms.nd word u the nsme of s subprocas
that will, when sc~.ivated, move tbe frmrna i~to m Clobd
section ud then initiate m “send the UDL” eommund,
Thb mode of operation ia used frqucntly md will

prucluce A d~lmy of as7ed frsma st s F.te of from 8 to
14 frunm er second, ~bich ubimm M ●ppemmnm
mrnewhat~e a rnorie-

The memtgc from the Cray mty da direct itself into ●

mmm~nd mcde, nsinc ~ DCL comwtid line. The utility

on the Crsy CM forms~ s DCL commud ud phce il
into tbe [Iobd section on the Vx then s uticulu

Idctsched roe- will Ue the line in the CIO d section in
. sYS$CI!EPRC c.11 (ice Fi~re 4) to execute that
mmrnlnd. In thb manner, 1 e 0s utd.itiw mty rovide

rJfunctiom like DELETE file, LIST 6 ●, kEMME e, and

other-s. Thu ~roridcs a high degree of trwpue~cy for
the Vu wbdc providing simple rnems for t.cqui.ring

needed functions for tbe Gay umr of the KPSq

,..,. .,r,. aiiii

SIJMMARY

The Cray/VAX inters.ctive ~apbim system now in we at
b ~una sccomDIisbed iLs D~i CCtd cods md then
~ded s few fat&’m not ori&~il
h~ shown thmt tbe two mm; use~?~fi~of%!e;;;;e

- !be 03S ●mulstion Iibrw (becaure it contti s

threedimensiond cap~hility th-t :3 an ertcnsian of tbc
regulu CGS libr ) md t$e fast replay of stored
~phics fram=.%c Crmy/VAX system has been v:ry
reliable md relatively r=ilient to ‘~ng-krro use. Future
en bucemen~ include us’m~ bighcr sped modems in the
cument con figur~tion, multi Ie statiom (tbc MI%

Kpro~ida for up ti four grmp la sthtio~ fcr eub

pr~asor), mnd cobr.

Figure 4. Tbe SYSSCREP1lC cdl.


